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1 Introduction

1.1 Purpose

The Quarry Vista residential development project is divided into three phases, Phase 1, Phase 2, and
Phase 3 as documented in the preliminary and final plat submittals.  This Plan presents:

1. The Storm Water Management Plan for the entire Quarry Vista project (Phases 1, 2 and 3); and

2. The Erosion Control Plan for Phases 1 and 2 of the Quarry Vista project

Note:  Lot and Outlot numbers used throughout the report reference the Quarry Vista Preliminary
Plat dated March 11, 2015.  For Lots and Outlots within the Quarry Vista Final Plat limits, final plat
numbers, when different from preliminary plat numbers, are shown in parentheses, i.e. Lot 46 (15)

1.2 Background

Hamm Fam Land, LLC is proposing to redevelop the 71.8 acre Hammersley Quarry at 6292 Lacy Road, City
of Fitchburg, Dane County (Figure 1).  The proposed development will be a mixed residential
neighborhood that will include single family lots and condominiums along with a higher density site
that will possibly include apartment or assisted living units.  The Hammersley family has successfully
operated a stone quarry at this location for over 60 years and is nearing the final stage of reclaiming
and restoring the property to prepare it for development.  The site has been designated by the City of
Fitchburg for residential development since 1995 and it is within the City’s Urban Service Area and
Future Urban Development Area (FUDA) boundaries.

The project site is located within the Goose Lake watershed, which is situated at the low point of a
semi-closed depression. Goose Lake, a 20 acre prairie-pothole, occupies the lowest portion of the
watershed and is situated approximately 700 feet to the west of the project site in the Town of Verona.
The water levels of Goose Lake fluctuate in response to runoff input, and have been significantly
elevated in the past, including the heavy precipitation periods of 2008. If water levels in Goose Lake
become extremely high, the lake overflows in a southwesterly direction toward Badger Mill Creek,
which drains to the Sugar River.

Currently, the central portion of the Quarry Vista site has been quarried to produce two internally
drained areas, referred to as the East and West Quarry areas. In these areas, storm water runoff
typically accumulates at low points on the quarry floor, where it evaporates or infiltrates into the
bedrock floor of the quarry. The remainder of the site slopes outward and runoff ultimately drains to
Goose Lake.  The southern slopes of the Quarry Vista site drain to the Lacy Road right-of-way. The
westernmost portion of the site drains toward the Fitchrona Road right-of-way.  The north-facing
slopes of the site drain toward the Quarry Ridge Recreation Area and the 630 acre Jamestown
Watershed which also discharges to Goose Lake.  Upon development, the majority of the site that is
currently internally drained will drain north toward the Quarry Ridge Wet Pond prior to discharging
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to Goose Lake.  Due to the location of the project within the Goose Lake watershed, stormwater
management will focus on infiltration within the development to reduce the direct runoff volume
increase.

Planning for this site was initiated by the Hammersley family in 2005 and after pausing for several
years, began again in 2013.  The overall concept for the project was presented in the Comprehensive
Development Plan that was submitted to and approved by the City in January 2014.  The preliminary
plat was submitted and approved in April, 2014.  Both of these documents presented the overall
concept for stormwater management for the project which includes a stormwater management and
runoff volume control measures distributed throughout the project.

Note: Completion of the Quarry Vista project will be dependent upon agreement with the City of
Fitchburg and DNR regarding a licensed landfill area located in the Phase 1 portion of the project,
within “Area A” shown on Figure 1.  Currently, the relocation of materials in Area A to “Area C”
(Figure 1) has been approved by DNR as a landfill closure plan modification.  The relocation of
materials has not yet begun.

1.3 Stormwater Performance Standards

The proposed project will be subject to both the State of Wisconsin and City of Fitchburg’s stormwater
and erosion control criteria.  State of Wisconsin long-term stormwater management and erosion control
requirements are contained in Wisconsin Administrative Code Sections NR 216 and NR 151.  These
codes are administered by the Wisconsin Department of Natural Resources.  The City of Fitchburg’s
stormwater management and erosion control criteria are summarized in Section 30 Article II of the City
Code of Ordinances.  Applicable standards for development of the stormwater management and
erosion control plan are summarized below.

Peak Discharge Control

¶ Control post development peak discharge to predevelopment rates for the 1-yr and 2-yr
storm events (Wisconsin Administrative Code, Chapter NR151).  The predevelopment condition
for the site was defined by the City as being pre-quarry (woods/grass combo).

¶ Control post development peak discharge to predevelopment rates for the 1-yr, 2-yr, 10-yr
and 100-yr events, and safely pass events larger than the 100-yr event (Chapter 30, Article II of
the City ordinances).

Volume Control and Flood Protection

¶ Maintain 90% of the predevelopment infiltration (stay-on) volume based on the 1981 annual
rainfall series (Chapter 30, Article II of the City ordinances and Wisconsin Administrative Code,
Chapter NR151).
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Water Quality Control

¶ For new development, design practices to retain soil particles greater than five microns on
the site (80 percent reduction) resulting from a one-year 24-hour storm event (2.5 inches
over a 24-hour duration), according to approved procedures, and assuming no sediment
resuspension (Chapter 30, Article II of the City ordinances).

¶ Retain 80% of Total Suspended Solids post development compared to no controls (Wisconsin
Administrative Code, Chapter NR151).

Erosion Control

¶ Implement Best Management Practices (BMP’s) to remove 80% of the Total Suspended
Solids (TSS) on an average annual basis as compared with no sediment or erosion controls
until the construction site has undergone final stabilization (Wisconsin Administrative Code,
Chapter NR151).

¶ Prevent gully and bank erosion (Chapter 30.27(c): City ordinances).

¶ Limit total off-site permissible annual aggregate soil loss for exposed areas resulting from
sheet and rill erosion to an annual, cumulative soil loss rate not to exceed 7.5 tons per acre
annually (Chapter 30.27(c): City ordinances).; and

¶ Discharges from new construction sites must have a stable outlet capable of carrying
designed flow at non-erosive velocity, considering flow capacity and flow duration
(Chapter 30.27(c): City ordinances).

Additional Site Specific Criteria

¶ Maximize the area of the development that sheds runoff to the Quarry Ridge Wet pond to
utilize the detention routing storage available, and also to maximize the opportunity for
water quality treatment and seepage of water from the pond into the regional groundwater
system.

¶ Minimize runoff volume.

¶ The Quarry Vista project area was included within the assessment district for the Quarry
Ridge wet pond.  Therefore, the performance of the Quarry Ridge wet pond is included in
the peak discharge analysis, as described in greater detail in section 2 of this report.

1.4 Definition of discharge points

For analysis purposes three main discharge points were considered with all discharges eventually
draining to Goose Lake (Figures 2 & 3):

¶ North: The majority of the site will drain via storm sewer and graded drainage ways toward the
Quarry Ridge Wet Pond located north of the site.

¶ Southeast: The southeastern portion of the site drains south through a culvert under Lacy Road to
a proposed stormwater management facility on the south side of Lacy Road.  Discharge from
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the stormwater management facility drains west and eventually discharges to Goose Lake.  This
area includes Outlot 13, where stormwater will be controlled within that parcel, and the
approximate size of the required stormwater facility is shown on Figure 3.

¶ West: The west portion of the site drains west under Fitchrona Road with ultimate drainage to
Goose Lake.  This area includes Lot 46 (15), where stormwater will be controlled within that
parcel, and the approximate size of the required stormwater facility is shown on Figure 3.

1.5 Summary description of storm water management practices

Within the development area, water quality and runoff volume reduction stormwater management
standards will be met using an infiltration-based design approach implemented at three scales within
the project.  This approach makes use of the results of the recently completed Catalytic Project report
prepared by EOR for the City of Fitchburg using the McGaw Park area as an example.  Storm sewers
will convey runoff from events up to the 10-year storm, with safe discharge via roadway overflow
through the 100-year storm event.  Peak discharge control is provided by the quarry Ridge wet pond
located north of the quarry Vista development area.

The principal elements of the stormwater management plan are:

¶ Multiple Street Terrace Infiltration Areas within the residential development area.  Street
discharge will enter the Street Terrace Infiltration Areas in smaller storm events through curb
cuts.  Runoff from larger storm events that bypasses the Street Terrace Infiltration Areas will
enter the storm sewer through street inlets.  The Street Terrace Infiltration Areas will be planted
with several different species sets to provide variation in flower color and general appearance.

¶ Block-scale Private Outlot Infiltration Facilities incorporated into several of the development area
blocks.  These facilities will receive storm water runoff from house roofs and adjacent alley and
street surfaces.  Water will enter these infiltration practices either by surface drainage or storm
sewer inflow.  These areas will be connected to the underlying sandstone via permeable sand
fill sections.  Overflow from the block-scale Private Outlot Infiltration Facilities will re-enter the
downstream storm sewer system.

¶ Regional scale Private Outlot Infiltration Facilities that will receive runoff from multiple block
areas.  The larger infiltration facilities will be located in privately-owned outlots adjacent to
public right-of-way.  They will be designed to include high permeability subsurface connections
to the underlying sandstone.  These systems will receive stormwater from surface drainage and
storm sewer inflow.  Overflow from the regional scale Private Outlot Infiltration Facilities will
reenter the downstream storm sewer system.

¶  Permeable Pavement bike paths which will receive stormwater from sheet flow.

The hydrologic and water quality performance of the stormwater management system is described in
Sections 2, 3 and 4.  Section 5 describes subsurface preparation and Section 6 provides a description of
construction approach and landscape design for the infiltration features.
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2 Peak Discharge Analysis

2.1 Peak Discharge Analysis Approach

For ease of regulatory review, and also for conformance with ordinance criteria, rainfall-runoff and
hydraulic  routing  for  peak  discharge  control  review  was  analyzed  in  HydroCAD.   HydroCAD  uses  Soil
Conservation Service (SCS) TR-20 runoff hydrograph and curve number (CN) procedures, and TR-55 Time
of Concentration (Tc) calculations.  Based on conversations with the City, post development peak discharge
rates should be compared to predevelopment discharge rates (pre-quarry) for compliance.

Rainfall depths were taken from Soil Conservation Service Technical Paper 40 (Table 1), and the rainfall
distribution used in the analysis was the SCS 24-hour, Type II distribution.

Table 1.  Rainfall depth and duration.
Recurrence Interval Rainfall Depth

(inches)
Storm Duration

(hours)

1 year 2.5 24

2 year 2.9 24

10 year 4.2 24

100 year 6.0 24

2.2 Predevelopment Conditions

The predevelopment model was constructed with three discharge points (north, southeast, and west).  A
small area of offsite ROW along Lacy Road currently discharges to the west but will be picked up via storm
sewer and directed through the plat and into the Quarry Ridge Wet Pond.  Since the Quarry Vista
development is treating this area, it was included in the analysis (see hatched area on Figures 2 and 3).
Pervious and impervious areas were modeled separately.  Impervious surfaces were assigned a curve
number of 98, and the predevelopment pervious areas were assumed to be woods/grass combo (curve
number of 58).  All pervious surfaces were designated Hydrologic Soil Group (HSG) “B” based on adjacent
areas on the soil survey.  Times of concentration were computed using TR-55.  Predevelopment watershed
and Tc flow paths are shown in Figure 2.  The predevelopment runoff curve numbers and time of
concentrations are shown in Table 2.

Table 2.  Predevelopment runoff curve numbers and time of concentration.

Discharge Point
Impervious
Area (ac)

Impervious
CN

Pervious
Area (ac)

Pervious CN Tc (minutes)

North 0 NA 50 58 25.9

West 0 NA 12.3 58 11.5

SE 0 NA 9.5 58 13.4
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Discharge Point
Impervious
Area (ac)

Impervious
CN

Pervious
Area (ac)

Pervious CN Tc (minutes)

Off Site – Lacy ROW
(Drains West) .44 98* 0.73 61 61

*A curve number of 98 were used for the impervious within the Lacy Road ROW.  Lacy Road was
constructed prior to Fitchburg’s first ECSWM ordinance going into effect.

2.3 Post development Conditions

The same three discharge points were evaluated for post development conditions as above.  Pervious
surfaces in areas of new development were assumed to be turf grass in good condition (curve number 61),
and impervious surfaces were assigned a curve number of 98. For areas with no planned changes (e.g.,
woods/grass combo), the predevelopment curve number was used (58).  Since stormwater for Lot 46 (15)
and Outlot 13 will be handled within each respective parcel to meet predevelopment peak rates, the
predevelopment conditions were used in the post-conditions model to get a better idea what the overall
discharge from each discharge point will be after development.  The post-development runoff curve
numbers and time of concentrations are shown in Table 3.

Table 3.  Post development runoff curve numbers and time of concentration

Watershed Discharge Point
Impervious
Area (ac)

Impervious
CN

Pervious
Area (ac)

Pervious
CN

Tc
(minutes)

North North 19.3 98 31.7 60 6

Off Site – Lacy
ROW North 0.61 98 0.56 61 6

West West 1.04 98 2.41 61 6

Lot 46 (15) West Up to 3.15 98 Minimum
1.69 61 18

East North & Southeast 1.81 98 5.51 61 6

Outlot 13 Southeast Up to 1.33 98 Minimum
1.44 61 8.9

  Southeast Southeast 0.85 98         1.54 61 6

* Lot 46 (15) was modeled as the maximum allowable discharge in post development conditions which is equal to the predevelopment
discharge.  Numbers shown in table above represent the maximum allowable impervious area in post development conditions (65%
impervious per Fitchburg zoning code).
** Outlot 13 was modeled as the maximum allowable discharge in post development conditions which is equal to the predevelopment
discharge.  Numbers shown in table above represent the impervious area described in the concept plan (48% impervious).

Since discharge to the north will drain to the regional Quarry Ridge Wet Pond, a synthetic pond was
modeled for the northern discharge to emulate the allocated storage from the 1990 Assessment to detain
discharge from this property.
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2.4 Results

The HydroCAD model was run to simulate post development peak runoff control not including the storage
provided by the infiltration facilities.  A comparison of predevelopment peak discharges to post
development discharges for the 1-, 2-, 10-, and 100-year storm events are included in Table 4 for the three
discharge point in the plat.  The HydroCAD results show that the development meets peak discharge
requirements.  Model input and output is included in Appendix C.

Table 4.  Peak Discharge Results.
Recurrence Interval

Discharge Point 1 year (cfs) 2 year  (cfs) 10 year  (cfs) 100 year  (cfs)

North Pre-
development 1.4 4.7 27.1 76.3
North Post

Development
Undetained

68.4 81.6 139.3 238.2

North Post
Development

Detained
1.3 1.4 6.2 61.1

Southeast
Pre Development 0.3 1.4 7.9 21.4
Southeast Post
Development
Undetained

9.6 12.5 24.1 40.5

Southeast
Post Development

Detained
0.3 0.3 1.2 19.4

West
Pre Development 1.6 2.9 13.4 34.0

West Post
Development
Undetained

3.4 4.4 9.8 20.7

West
Post Development

Detained
1.6 1.8 2.9 20.9

* West post development detained is slightly higher than undetained in the 100-year event do to slight timing differences with BMPs in place.

Runoff from the north watershed will be routed through infiltration practices and then through the
1990 assessment allocation of Quarry Ridge Wet Pond.  Details are included in Appendix C.
Peak control for the Southeast discharge point will be achieved by the proposed off-site detention basin
south of Lacy Road, the proposed pervious bicycle path, and by a proposed stormwater facility in
Outlot 13.  See Appendix C for details.

Peak control for the West discharge point will be achieved by a proposed stormwater facility in Lot 46
(15), storage in the proposed infiltration swale, pervious bicycle path and other infiltration facilities,
and diversion of a portion of off-site Lacy Road right-of-way to the Quarry Ridge Wet Pond.  See
Appendix C for details.  The required stormwater facility in Lot 46 (15) will be designed at the time the
lot is developed but the completed analysis shows that a facility meeting the required constraints can
be constructed.
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Runoff through the 10 year storm event will be conveyed through storm sewer pipe to the discharge
points.  Runoff in excess of the capacity of the storm sewer (designed for the 10 year storm event) will
be conveyed within the public rights of way without the need for additional easements except for the
runoff from the north end of Turnstone Circle.  Runoff for storm events larger than the 10 year storm
event, including the 100 year storm event, will be conveyed by the streets/public rights of way to the
north end of Turnstone Circle where it will flow through an open swale in an easement in Outlot 1 to
storm Structure #7D.  From Structure #7D, runoff through the 100 year storm event will flow through
storm sewer to storm Structure #7C.  In Structure #7C, the flow is split for larger storm events.  Smaller
storm events will flow through perforated 30” HDPE storm sewer to the Quarry Ridge Wet Detention
Pond. Flow from larger storm events, including the 100 year storm event, in excess of the 30” HDPE
will be routed through storm sewer to the outlet channel from the Quarry Ridge Wet Detention Pond.
XP-SWIMM calculations are included in Appendix C showing that splitting the flow between the outlet
channel and the Wet Pond results in a peak rate of runoff from the pond equal to if all the flow were
conveyed to the Wet Pond.

2.5 Stormwater Management for Lot 46 (15) and Outlot 13

As described above, Lot 46 (15), located in the southwest portion of the site and Outlot 13, located in
the southeast portion of the site are contained within the plat but will be developed independently.
This section provides a description of the assumed development pattern, allowable discharge rates and
applicable stormwater performance standards for these lots.

We made assumptions regarding the development intensity of these two out lots that corresponds to
the assumed development pattern.

Lot 46 (15) was modeled assuming 65% impervious cover.  The maximum allowable discharge in post
development conditions was assumed to be equal to the predevelopment (pre-quarry) discharge.  Note that
the existing impervious area in Lot 46 (15) was not used in estimating the predevelopment discharge,
because that discharge was defined (see discussion above) as the pre-quarry discharge.  Lot 46 (15)
predevelopment discharge was calculated to be:

1-year   0.15 cfs
2-year  0.57 cfs
10-year  3.37 cfs
100-year  9.31 cfs

A stormwater management facility to control the peak discharge to the discharges described above would
be compatible with this storm water management plan.  Additional storm water management function for
providing water quality and runoff volume reduction requirements would also be required.  This
arrangement is shown schematically on Figure 3.  A storm water volume reduction stay on criteria of 90%
was assumed, and water quality performance was achieved by an assumed at 80% stay on criteria.
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Outlot 13 was modeled assuming 48% impervious cover, again with the assumption that the post-
development discharge was to be equal to the predevelopment discharge.  The predevelopment discharge
calculated for Outlot 13 was:

1-year   0.12 cfs
2-year  0.51 cfs
10-year  2.84 cfs
100-year  7.49 cfs

A stormwater management facility to control post-development discharge to the rates listed above
would be required for development of Outlot 13.  Given the steep slopes on Outlot 13, we anticipated
that storm water management facilities for runoff volume reduction and runoff quality requirements
would be provided within Outlot 13, but that the storage volume to produce the required peak
discharge reduction would need to occur on Hammersley property across Lacy Road from Outlot 13.
This arrangement is shown schematically on Figure 3. A storm water volume reduction stay on criteria of
90% was assumed, and water quality performance was achieved by an assumed at 80% stay on criteria.
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3 Stormwater Volume Control

3.1 Stormwater Volume Control Analysis Approach

Stormwater volume control using Street Terrace Infiltration Areas and Private Outlot Infiltration Facilities
was evaluated using the computer model RECARGA 3.0.  This model was developed at the University of
Wisconsin-Madison from 2002 through 2005, and updated by MARS in 2008.  This program evaluates the
hydrologic budget of focused infiltration areas, considering surface infiltration, soil moisture storage,
evapotranspiration, and recharge to groundwater.  RECARGA is distributed on the Wisconsin Department
of Natural Resources website for design of stormwater infiltration systems.  The model runs continuously,
performing mass balance calculations for the facility.  Hourly rainfall data from Madison, Wisconsin was
run between March 12, 1981 and December 2, 1981, as specified in NR 151, representing an annual rainfall of
28.81 inches (excluding precipitation and infiltration during frozen ground conditions).

The Private Outlot Infiltration Facilities will be installed over permeable sand “chimneys” that will provide
a connection to between the base of the infiltration facility and the permeable St. Peter sandstone bedrock
aquifer below (refer to discussion of Subsurface Preparation in section 5).  Native soil infiltration rates for
these facilities assumed to be 1.63 in/hr which is representative of loamy sands.  The soils survey shows
areas on the edge of the site, where significant fill is not anticipated, to be characterized by silt loam over
shallow bedrock.  These areas were modeled with a relatively low infiltration rate (0.13 in/hr).  The
remainder of the areas will be blasted and backfilled prior to development to achieve infiltration rates
ranging from (0.24-0.5 in/hr).   Details on how the infiltration rates assumed in this report will be achieved
area described in section 5: Subsurface Preparation.

Modeling of the street terrace infiltration areas was also conducted using an assumption of 1.63 in./hr
infiltration rate for the infiltration areas in infiltration watersheds 2, 11, and 17 where a larger private outlot
infiltration facility was not downstream.  High-permeability connections between these street terrace
infiltration areas and the sandstone bedrock will be provided as discussed in section 5.  The street terrace
infiltration areas in the remainder the site were not modeled using a high-permeability native soil.  These
areas will provide additional runoff volume reduction in infiltration watersheds 3, 4, 6, and 10

The size of infiltration practices were designed through an iterative approach looking at feasible locations
within different parts of the neighborhood, given the goal of maintaining 90% stay on for the site.  For
purposes of volume control analysis, the post development site was divided into 17 subwatersheds (Figure
4).  Pervious surfaces in areas of new development were assumed to be turf grass in good condition (curve
number 61), and impervious surfaces were assigned a curve number of 98. For areas with no planned
changes (e.g., woods/grass combo), the predevelopment curve number of 58 was used.  Stormwater for
watersheds 12 and 15 will be designed at the time of development to meet ordinance criteria on site;
however preliminary sizing was done with the overall goal of meeting 90% stay on for the site.  The post
development pervious curve numbers and subwatershed percent impervious is shown in Table 5.
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Table 5.  Post development runoff curve numbers.

Watershed Watershed
Area (acres)

Pervious
Curve Number

Percent
Impervious

Post development Pervious
Land cover

1 2.20 61 16% Turf Grass

2 4.51 60 42%
Woods/Grass Combo &

Turf Grass
3 3.81 61 50% Turf Grass
4 10.53 61 39% Turf Grass

5 10.42 59
7%

Woods/Grass Combo &
Turf Grass

6 15.02 61 43% Turf Grass
7 1.50 61 51% Turf Grass
8 1.07 61 51% Turf Grass
9 1.14 61 52% Turf Grass

10 7.32 61 25% Turf Grass

11 2.09 61 33% Turf Grass

12 2.79 61 48% Turf Grass
13 0.29 61 50% Turf Grass
14 3.03 61 40% Turf Grass
15 4.84 61 65% Turf Grass
16 0.62 61 38% Turf Grass
17 0.62 61 71% Turf Grass

Total 71.8

3.2 Results

The RECARGA simulations of stormwater infiltration devices show the proposed infiltration maintains over
90% of the average annual rainfall.  Results of the RECARGA runs are shown below in Table 6.  Model
output is contained in Appendix B.
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Table 6.  Average Annual Volume Reduction.

Watershed Tributary
Area (ac)

Facility
Area (sf) Rainfall

 (ac-ft)

Average
Annual
Stayon

 (acre-ft)

Average
Annual
Runoff
(acre-ft) % Stayon

1 2.11 3800 5.28 5.28 0 100%
2 4.50 350 10.82 7.39 3.43 68%
3 3.74 3300 9.16 8.32 0.85 91%
4 10.29 10300 25.27 24.03 1.24 95%
5 10.42 0 25.02 22.81 2.21 91%
6 14.61 17900 36.06 34.43 1.63 95%
7 1.45 2100 3.60 3.46 0.14 96%
8 1.01 2300 2.55 2.53 0.02 99%
9 1.07 2900 2.73 2.72 0.01 100%

10 7.18 6400 17.59 17.13 0.46 97%
11 2.08 280 5.01 3.75 1.26 75%
12 2.68 4500 6.68 6.00 0.68 90%
13 0.15 6350 0.71 0.71 0.00 100%
14 2.72 13500 7.27 6.97 0.30 96%
15 4.50 15000 11.63 10.47 1.16 90%
16 0.38 10400 1.49 1.49 0 100%
17 0.62 150 1.50 0.70 0.80 47%

TOTAL 69.51 172.37 158.19                   14.20 92%
*Modeling of terrace infiltration areas was only performed in watersheds 2, 11, and 17 where a "regional" stormwater management facility
was not present due to the varying design of infiltration practices within the watershed.  This approach is conservative as it does not give
credit for terrace infiltration areas in watersheds 3, 4, 6, and 10.
** Final dimensions and layout of stormwater  practices for watersheds 12 and 15 will be designed by the developer of that property to
meet ordinance criteria and therefore stay on was assumed at 90% for these watersheds
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4 Stormwater Quality Control

4.1 Stormwater Quality Analysis Approach

Water quality was analyzed using the RECARGA infiltration model run for the 1-year event.  Infiltrated
water will receive 100 percent water quality treatment.  Therefore, if 80 percent of the 1-year storm event
stays on the site, water quality objectives will be met for the site.

4.2 Results

Since 80% of the 1-year storm event is infiltrated (see Table 7), there is 80% TSS reduction in the stormwater
infiltration features.  Therefore, the proposed development meets State and City water quality performance
standards.

Table 7.  1-Year Event Reduction.

Watershed
Trib.
Area
(ac)

Facility
Area
(sf)

1-Year Event
Rainfall
(ac-ft)

1-Year Event
Stayon
(acre-ft)

Additional Storage in
Terrace Infiltration

Areas Not Modeled in
RECARGA*

Average
Annual
Runoff
(acre-ft)

%
Stayon

1 2.11 3800 0.46 0.46 0 100%
2 4.50 350 0.94 0.54 0.40 57%
3 3.74 3300 0.80 0.62 0.007 0.18 78%
4 10.29 10300 2.19 1.93 0.01 0.26 88%
5 10.42 0 2.17 1.9 0.27 88%
6 14.61 17900 3.13 2.80 0.03 0.33 90%
7 1.45 2100 0.31 0.28 0.04 87%
8 1.01 2300 0.22 0.22 0.00 100%
9 1.07 2900 0.24 0.24 0.00 100%
10 7.18 6400 1.53 1.37 0.01 0.16 90%
11 2.08 280 0.43 0.28 0.15 63%
12 2.68 4500 0.58 0.47 0.11 80%
13 0.15 6350 0.06 0.06 0.00 100%
14 2.72 13500 0.63 0.51 0.12 81%
15 4.50 15000 1.01 0.81 0.20 80%
16 0.38 10400 0.13 0.13 0.00 100%
17 0.62 150 0.13 0.04 0.09 31%

TOTAL 69.51 14.96 12.66 .057 2.31 84.6%
*Storage estimated for typical terrace infiltration practice size.  Infiltration into underlying soil not included to be conservative.
** Final dimensions and layout of stormwater practices for watersheds 12 and 15 will be designed by the developer of that property to meet
ordinance criteria and therefore stay on was assumed at 80% for these watersheds



May 30, 2014
Rev. May 18, 2015

Quarry Vista Stormwater Management and Erosion Control Plan 14

5  Subsurface Preparation

5.1 Subsurface Design Approach

The objective of the subsurface preparation for storm water management is to provide the high-permeability
and moderate-permeability subsoil conditions described in Section 3.  The performance of most of the
infiltration features, and all of the larger infiltration basins was projected based on RECARGA analyses that
included an assumption of a loamy sand subsoil with permeability of 1.63 inches/hour, a relatively high
rate.  Several of the smaller basins were analyzed under an assumption of a lower permeability rate of 0.24
inches/hour.

Provision of high permeability subsoils for the infiltration basins will be accomplished by placement of sand
manufactured by crushing the on-site St. Peter sandstone.  Testing of samples of the crushed sandstone
indicates a range of compacted permeability from 3.4 to 24 inches/hour (based on compacted permeameter
tests), averaging approximately 10 inches / hour, which substantially exceeds the 1.63 inches / hour assumed
in the RECARGA analyses.  The permeable sand will be placed in a vertical section to make direct
connection with the St. Peter sandstone that underlies the site.  In areas of fill, notably the western quarry
area of the Phase 1 plat area and the eastern quarry within the Phase 2 area, the sand will be placed in lifts
together with adjacent areas of compacted general fill.  In areas of cut, the sand will be placed to the St. Peter
sandstone where it is present at the bedrock surface, or by removal of the overlying limestone in areas
where the limestone is at the bedrock surface. The layout of the sand sections to convey infiltrated storm
water is shown on Figure 7.

The Street Terrace Infiltration Areas will be constructed over a base of the same high-permeability sand as
will be used for the private outlot Infiltration Facilities for the areas located in infiltration subwatersheds 2,
11, and 17.  This high permeability sand will be arranged along the street terrace and will connect to the
underlying sandstone is shown in Figure 7.  The Street Terrace Infiltration Areas located in other portions of
the plat will operate independently with seepage from the sand storage area into adjacent soils.

5.2 Quality Control for Subsurface Materials

Permeability data for the St. Peter sandstone and for sand manufactured by crushing the sandstone has been
collected from regional data sources, groundwater analyses and from on-site sampling and testing.  This
data, summarized above, will be provided in a forthcoming submittal to the City.

Quality control documentation will be provided for the soils materials.  This quality control documentation
is expected to include:

1. Grain size distribution analyses of representative samples of the manufactured sand, compacted
permeameter test results for the sand, field infiltrometer test results and verification of the
dimensions and volumes of sand placed;

2. Documentation of sandstone permeability;

3. Compaction test results for granular fill and fine-grain fill placed in public right-of-way and
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publicly-dedicated areas, to include compacted density testing results, target compacted density for
various portions of the fill section, and representative field density test results;

4. Grain size distribution and mixture documentation for the engineered soil to be placed in the
infiltration areas;

5. Documentation of excavation and clearing of the infiltration areas for conversion from temporary
use as a sediment trap to permanent stormwater infiltration facilities; and

6. Documentation of lateral drainage system connections to storm sewer system, including marker
systems to facilitate possible future utility location activity.
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6 Infiltration Practice Design Description

6.1 Introduction

This section describes the key elements of vegetation installation and maintenance for the storm water
infiltration practices for the Quarry Vista project.  Note that the areas that will be completed as Private
Outlot Infiltration Facilities will initially be used as construction-time sediment traps.  After tributary area
construction is complete and the majority of lots are either built upon or stabilized with vegetation, the
sediment traps will be removed, soils excavated to clean sand conditions, and sand and engineered soil mix
will be placed to allow completion of the permanent infiltration basins.

Infiltration area layout diagrams including vegetation species lists for the infiltration practices are included
in Appendix H.

6.2 Street Terrace Rain Garden Infiltration Areas

Description

The Street Terrace Infiltration Areas are designed to reduce runoff volume from streets and adjacent
impervious area by diversion of some of the gutter flow through a curb cut in to a rain garden installed in
the street terrace.  The grading of the curb cut and rain garden will limit the volume of inflow to that which
can be contained within the rain garden without overflow to other portions of the street terrace.  The Street
Terrace Infiltration Areas will use engineered soil as specified in current DNR standards as planting media
underlain by a clean sand to provide high infiltration rates.  Soils beneath the sand layer will either be
compacted fill soils or native soils in areas of excavation cut.

The Street Terrace Infiltration Areas will be planted with a variety of vegetation mixes that have been
developed by the City of Madison for their street terrace rain garden program.  The locations and planting
set for each of the street terrace rain gardens is shown on Figure 9.

Installation

Installation of the Street Terrace Infiltration Areas will be conducted as follows:

• Vegetation will be established via plant plugs, and mulched with shredded hardwood
mulch.  Vegetation will be selected from the street terrace rain garden mixes developed by
the City of Madison and included in Appendix H

• After planting and mulching, the areas will be isolated from street runoff inflow until the
vegetation is become established and lot areas and terraces contributing to the gutter flow to
the area have been effectively stabilized and vegetated.

• After installation, the plants in the areas will be watered at least weekly (or as needed
depending upon rainfall) for the first three months and as-needed subsequently.

• Plants that have failed will be replaced with subsequent watering, as needed.
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Maintenance

Subsequent to connection to street runoff, the Street Terrace Infiltration Areas will be maintained by
removal of accumulated sediment as necessary, removal of weeds, and vegetation management as necessary
on a quarterly basis.  This work will be conducted by a qualified contractor retained by the Developer and
subsequently by the Homeowners Association.

6.3 Private Outlot Infiltration Facilities

Description

The Private Outlot Infiltration Facilities located in private Outlots 2, 4,  7 (4), 15, 18, 19, 22 and 24 provide
visual aesthetics as well as storm water management benefits to the adjacent residential area.  The areas will
be planted and vegetated with native trees, shrubs and prairie species.  Some of these outlots will also
incorporate pedestrian benches or signage for the project. Note that Appendix H Figure 5, showing the
planting arrangement for Outlot 15 is illustrative of the plantings that will be used for the Private Outlot
Infiltration Facilities in Phase 2 of the plat area.

The infiltration basins will have a flat base area which will receive storm water runoff inflow from one or
several locations, and will discharge excess water back to the storm sewer system via outlet structures, as
shown on the final plat construction drawings.  The flat base area will be vegetated with several prairie
species mixes and several of the larger basins will also include isolated trees and shrubs (selected to be
tolerant of the infiltration basin soils and hydrology) to provide a more attractive and diverse vegetation to
the basins. Figures H-1 through H-4 in Appendix H provides the layout of vegetation and drainage facilities
within the larger infiltration basins.

Installation

Construction of the Private Outlot Infiltration Facilities will emphasize accurate grading, placement of
engineered soil over the high-permeability sand base soil, and vegetation installation and maintenance to
stabilize the site.  Installation to infiltration will follow DNR guidance for infiltration basins and bioretention
areas, with the following specific procedures:

• The engineered soil will be placed on top of the base sand using equipment and procedures
that will minimize compaction, although the 80/20 sand/compost mix will be relatively
insensitive to permeability decrease due to construction.

• Storm sewer inflow will discharge to riprap-protected outlet basin areas that will overflow
into the main infiltration basin area.  The infiltration basin area will include an
approximately six-inch high berm with very shallow side slopes isolating approximately one
quarter of the basin to serve as a “forebay” for first-flush runoff from very small rainfall
events.  Larger inflow events will inundate the entire basin area and overflow into the basin
outlet.

• The basin soil will be very lightly tilled to produce furrows several inches deep.  The
purpose of this tillage will be to produce micro-topography which favors inundation of the
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entire infiltration basin when inflow rises to only several inches above the basin floor
elevation.

• Trees and shrubs will be planted in the basin area incorporating a rooting zone of loam soil
extending from 5 to 10 feet from the base of the tree or shrub, and extending 1 to 2 feet below
the base of the root ball.  The purpose of this soil will be to enhance initial growth of the
plant as it acclimates to the wetting/drainage hydrology of the basin.

• Seeding of the base of the basin will be with native species mixes as shown on the Figures
and specified in Appendix H.

• The seeded areas will be mulched using a shredded hardwood mulch or erosion control mat
to retain seed in place and provide control of soil moisture during the initial growth of the
grasses and forbs.

• Basin side slopes will be loosened using deep tilling to a depth of approximately 2 feet, after
which they will receive topsoil placement and seeding or tree and shrub planting, as shown
on the Figures.

The installation sequence for plant material shown to be on the basin floor will be determined with the City.
It is possible that the installation will be sequenced, first with a basin floor seating that is dominated by
grass vegetation, followed by four but seating in zones to produce the color and textural variations desired.
Tree and shrub plantings could be conducted initially, or several years later as dictated by the best approach
for establishing the basin floor vegetation.  It is expected that these construction details will be agreed upon
with the City in 2014, which will allow adequate time for implementation of the first infiltration area areas
in the Phase 1 plat, expected to be several terrace infiltration areas, in 2015.

Maintenance

Private Outlot Infiltration Facility seeding and planting will be intensively maintained during the grow-in
period will also receive regular long-term maintenance as specified in the technical criteria that will be
adopted by the Homeowners Association.  Important specifics include:

• Tree and shrubs planted in the infiltration basins will receive regular watering and
monitoring during the first three years of growth, and will be monitored for condition and
maintenance needs quarterly thereafter.

• Seeded areas will be monitored for growth, species mix and the presence of weed species
monthly during the first year of operation and quarterly thereafter.  Regular mowing, to a
gradually increasing height will be conducted during the first three years of base area and
side slope prairie growth, and periodically thereafter.  Vegetation maintenance including
noninvasive invasive species control and possible over seeding will be conducted as part of
long-term maintenance.
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7  Construction Erosion Control for Phase 1

7.1 Erosion Control Approach

Erosion control measures for the Phase 1 plat portion of the project will be installed as shown on Figure 5.
Restoration and erosion control details are also included in Figures 8 and 10.  The erosion control approach
includes the following:

¶ Tracking pad installed at the site entrance prior to land-disturbing activities and sweeping at the end
of each day if tracking occurs onto public roads.

¶ Perimeter controls consisting of silt fence, reinforce silt fence and earthen berms with sediment
traps.

¶ Ditch Checks along ditches
¶ Temporary sediment traps installed in the locations of the Private Outlot Infiltration Facilities (see

Appendix D)
¶ Construction of a temporary sediment trap in the outlet swale to the north of Turnstone Circle
¶ Temporary restoration of pervious surfaces immediately following site mass grading
¶ Restoration using seed and mulch or erosion control mat, as shown on Figure 5.

USLE calculations describing anticipated erosion lots from construction-time subwatersheds defined on
Figure 6 are included in Appendix D.

7.2 Construction schedule

Phases 1 and 2 construction will happen over a two year period as shown on Figure 5.  The following
construction schedule is anticipated:

Phase 1A: September 1, 2014-August 2015: This phase includes the western block of Quarry Vista Drive and
Turnstone Lane and Turnstone Circle

¶ September 1, 2014 start construction
¶ Install stone tracking pad and all perimeter erosion control devices
¶ Site mass grading
¶ Utility construction (2015)
¶ Road Construction (2015)

Phase 2: June 1, 2015-September-2016: This phase includes the remainder of the original final plat/Phase 1
area
¶ June 1, 2015 start construction
¶ Install stone tracking pad and all perimeter erosion control devices
¶ Site mass grading
¶ Restoration immediately following site mass grading
¶ Utility construction (September 2015-July 2016)
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¶ Road Construction (Probably all in 2016)

Note: this schedule may be adjusted based upon resolution of issues associated with relocation of
the Hammersley landfill soils and market conditions.

7.3 Estimate of storm water management and erosion control construction costs

Costs for anticipated erosion control, restoration, and stormwater management for Phase 1A construction
items are listed below:

Table 8:  Construction Costs for Erosion Control, Restoration, and Stormwater Management
Item
No.

Material QTY Units Unit Rate Cost

1 Street Terrace Infiltration Areas 32 EA $400.00 $12,800.00
2 Private Outlot Infiltration Facilities 5200 SF $5.00 $26,000
3 Mobilization Erosion Control 1 EA $1,000.00 $1,000.00
4 Silt Fence, Install & Remove 1950 LF $2.00 $3,900.00
5 Erosion Matting Type 1 Class B 13550 SY $1.50 $20,325.00
6 Construction Entrance 2 EA $1,000.00 $2,000.00
7 Inlet Protection Type C 7 EA $125.00 $875.00
8 Inlet Protection Type D 18 EA $125.00 $2,250.00
9 Place 4-inch Salvaged Topsoil 67750 SY $1.00 $67,750.00

10 Fertilizer, Seed and Mulch: 67750 SY $1.00 $67,750.00

Total Costs $204,650.00

7.4 Transition of erosion control regulatory authority

Management of erosion control for the existing quarry operation has been authorized under a
nonmetallic mining erosion control permit issued by Dane County.  Construction site erosion control
for the Quarry Vista Phases 1 and 2 Plat area described in this erosion control plan will be authorized
by the City of Fitchburg.  During the completion of the Phases 1 and 2 plat area, the remaining quarry
operation in the eastern (Phase 3 plat) portion of the site will continue to be authorized by a
modification to the existing nonmetallic mining permit issued by Dane County.  It is anticipated that
after the Phase 3 plat construction plan and associated erosion control plan is approved by the City of
Fitchburg, Dane County will no longer be involved in regulatory authority for erosion control for the
Quarry Vista project.
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8 Long-Term Maintenance Plan

A draft long term maintenance agreement for stormwater management practices for the Quarry Vista Plat
Phase 1 area is shown in Appendix E.  It is anticipated that this long-term maintenance agreement will be
subject to discussion of possible modification in the course of City of Fitchburg review.  It is anticipated that
similar long-term maintenance agreements will be implemented for storm water management facilities
located within the Phases 2 and 3 plat areas.

In general, it is anticipated that the storm water management features for this project will be installed by the
Developer according to construction plans approved by the City of Fitchburg, including the Private Outlot
Infiltration Facilities.  The developer will be responsible for maintaining the storm water management
system elements until such time as the Homeowners Association assumes responsibility for long-term
maintenance.

9 Ditch Capacity calculations

Calculations confirming that that the proposed drainage swales and proposed culverts in the Lacy Road and
Fitchrona Road rights –of-ways can safely convey discharge for storm events up to the 100-year design
storm without discharging on to adjacent private properties are shown in Appendix F.

10 Conclusions

1. The stormwater management calculations show that the development will meet or exceed all the
City’s performance objectives outlined in Section 1 of this report.

2. The construction of this project will be performed in three phases.  Details of the construction of
stormwater features will be included in the construction plans and specifications included in the
final plat submittal.

11 Construction Documents

Additional detail of the stormwater management system is described in the Quarry Vista plat Construction
Drawings
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NOTES:

1. AERIAL PHOTO DOES NOT REFLECT CURRENT
CONDITIONS WITHIN QUARRY.

2. TOPOGRAPHY HAS BEEN PARTIALLY UPDATED FOR
AREAS OF THE WEST QUARRY.

3. AREA IDENTIFIED AS SANITARY LANDFILL AND
AREAS A & B ARE SUBJECT TO CONDITIONS OF
DNR CLOSURE PLAN MODIFICATION APPROVAL
FOR HAMMERSLEY LANDFILL (LICENSE #1128)
DATED AUGUST 5, 2014, AND SUBSEQUENT
AMENDMENTS AS MAY OCCUR.
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